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The supporting information includes extended information about diatom abundances 
(Text S1), the University of South Florida-College of Marine Science Ramped PyrOx 
(RPO) system blank correction (Text S2, Figure S1), details about the reservoir 
correction applied in this study (Text S3). Two data tables, included as separate files, 
detail all geochemical data from this study. Information about all RPO 14C dated 
samples, including weighted arithmetic means of RPO spectra and detailed information 
about calibrated radiocarbon ages are included in Table S1. All total organic carbon 
(%TOC) data can be found in Table S2. Detailed descriptions of both tables and a 









Text S1.  
The 70 cm sediment core (WGZ1-GC3) collected at Whillans Grounding Zone was 
frozen for shipment from the field. Out of an abundance of caution, we removed the top 
and bottom 2-cm sections of the core to avoid contamination from core handling in the 
field. We extruded the remaining sediment core at 2 cm intervals and removed 
subsamples for preparation of AIOM for geochemical analyses (%TOC, RPO 14C, d13C) 
and to investigate diatom presence. We dried, homogenized, and acid-treated all 
sediment samples for radiocarbon dating with dilute HCl (1N) in excess (by assuming 
the entire sample mass was stoichiometric CaCO3) to remove carbonate minerals for at 
least one hour until effervescence ceased. To remove acid, we centrifuged and rinsed 
samples with deionized water until the supernatant reached neutrality. Once 
decarbonated, we dried, homogenized, and stored each sample in a pre-combusted 
(525°C, 4 h) glass scintillation vial. For investigation of diatom presence, we examined 
four slides at each depth (3, 32, 64 cm) and counted the entirety of each slide. 
Text S2. 
For each sample (5, 13, 40, 62 cm) prepared with RPO, we followed established 
methods of Rosenheim et al. (2008):  (1) we determined sample size by using the 
%TOC to calculate the sediment mass necessary to produce 100 µmol CO2  across five 
aliquots ;  (2) we subsampled five aliquots of combusted pyrolysates at each depth and 
cryogenically purified the CO2 in each aliquot before sealing in pre-combusted and 
evacuated borosilicate ampoules with 150 mg of copper oxide and 1 cm of silver wire; 
and (3) we redundantly combusted ampoules before to shipment to the National Ocean 
Sciences Accelerator Mass Spectrometry (NOSAMS) facility for determination of 14C/12C 
ratios and d13C of each aliquot. 
 
Text S3. 
We apply a blank correction of 1.15 ±0.91 μg and a modern blank of 2.52 ±1.65 μg 
(Figure S1) following the methods outlined in Fernandez et al (2014). We determine the 
mass of (a) modern and (b) dead contributions of carbon from the Ramped PyrOx 14C 
system by repeatedly analyzing graphite (n=37) and oxalic acid (n=32), respectively. The 
blank determinations included here represent operations of the USF RPO system from 
2015 to 2019. Past work has noted that a reduction in blank contamination in the RPO 
system was made when Teflon tubing was replaced with stainless steel and copper 
tubing (Subt et al., 2017), and we build upon previously reported blank values with the 
addition of more analyses of our internal standards. Neither modern nor dead blank 
contamination appear to have any relationship with time, allowing compilation of blank 
determinations over the period of time since those changes were implemented (2015). 
 
Text S4. 
A reservoir age of 1144 ± 120 years is recommended for Holocene aged materials in the 
Southern Ocean (Hall et al., 2010), and extant amphipods collected from the marine 
cavity at our study site during borehole operations result in an average 14C age of 1101 ± 
38 years (Kingslake et al., 2018). In order to accurately account for local reservoir age in 
marine cavity beneath RIS, we apply the measured amphipod average as our reservoir 
correction (1101 years). However, the analytical uncertainties from measured 
amphipods likely does not sufficiently account for variation in the local reservoir in a sub-





DIC pools that are advected under RIS. Thus, we apply a standard deviation of ± 120 
years as recommended by Hall et al., (2010) and do account for prescribed uncertainties 
on reservoir ages due to different water masses intruding onto the Antarctic margin (King 
et al., 2018). Our reservoir correction of 1101 ± 120 years to both accurately account for 
local reservoir age in marine cavity beneath RIS and confidently compare our ages with 
previous deglacial records in the Ross Sea Embayment.  
 
Text S5.  
The total number of whole diatoms observed per slide was few, ranging between zero 
and 7 diatoms per slide. Average diatom abundance numbers are means for the four 
slides at each depth. We counted three samples depths (3 cm, 32 cm, 64 cm) and found 
500, 700, and 1000 valves/gram, respectively. Most notable is the paucity of diatoms. 
These absolute abundances are extremely low, comparable to values measured in 
sediments deposited beneath the Larsen B and C Ice Shelves (Rebesco et al., 2014; 
Subt et al., 2017). Commonly observed diatom species (Denticulopsis simonsenii, 
Pyxilla reticulata, Stephanopyxis sp. and Paralia sulcata) were observed as whole valves 








Figure S1. The blank determinations plotted here represent operations of the USF RPO 
system ranging from 2015 to 2019. (a) Modern blank is measured by a graphite 
standard, whereas (b) dead blank is measured by an oxalic acid standard. Sample sizes 
range from 4 to 102 µmol CO2 (54-1224 µg C) for graphite and 5 to 100 µmol CO2 (57-
1327 µg C) for oxalic acid. 
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Table S1. Table containing total organic carbon (%TOC) for samples analyzed at 2 cm 
depth intervals from core WGZ1-GC3. %TOC was determined with a Carlo-Erba 
NAN2500 Series-II Elemental Analyzer using a small aliquot of decarbonated sediment 
at the University of South Florida College of Marine Science. Analytical uncertainty, 
expressed as ±1 standard deviation of replicate measurements of a working standard 
(low carbon, Antarctic sediments from the core catcher of JGC20C) was ±0.10% during 
measurement of these samples.   
 
 
Table S2. Table containing all geochemical results for this study.  
Columns A-C include sample information with the same sample names used in Table 1 
of the main text. 
Column D contains total organic carbon (%TOC) data for all RPO samples in this study. 
%TOC was determined with a Carlo-Erba NAN2500 Series-II Elemental Analyzer using 
a small aliquot of decarbonated sediment at the University of South Florida College of 
Marine Science. Analytical uncertainty, expressed as ±1 standard deviation of replicate 
measurements of a working standard (low carbon, Antarctic sediments from the core 
catcher of JGC20C) was ±0.10% during measurement of these samples.   
Columns E-F contain NOSAMS identification numbers for analyzed samples.  
Column G contains sample sizes.  
Columns H-M contain radiocarbon data including both reported and blank corrected 
fractions modern (Fm) and age in 14C years.  
Columns N-O contain stable isotope data δ13C (‰) as reported by NOSAMS 
Columns P-R include calibrated age data for low temperature RPO intervals (RPO-1). 
We calibrated to calendar years using a reservoir correction of 1101 ± 120 and the 
Marine 13 curve in Calib 7.1 (Stuiver et al., 2020) Ages are reported with the median 
probability, as well as 1σ and 2σ confidence intervals. 
Columns T-V (as noted in Column S) include weighted arithmetic mean data calculated 
from RPO spectra.  
 
Movie S1. Borehole footage from Deep SCINI deployment at WGZ showing modern 
sedimentation at our site. Deep SCINI captures images using Elphel model 353 cameras 
with 1/.25-inch 5 megapixel CMOS image sensors. A continuous 5760 lumen LED light 
source was used to illuminate this series of shots. Time-stamped images are transmitted 
with variable framerates between 14 and 24 frames per second. This movie was 
compiled using an estimated average frame rate based on time stamps. 
 
